The 1976 amendments to the Federal Food, Drug, and
Cosmetic Act require the Food and Drug Administration
(FDA) to regulate medical devices and ensure their safety
and effectiveness. Medical devices range from simple
instruments, such as tongue depressors, to complex ones,
such as kidney dialysis machines and artificial organs. The
amendments require FDA to {1) protect the public against
unsafe or ineffective new devices gaining entry to the
market, (2) review devices on the market before passage of
the amendments, and (3) classify all devices according to
risk and regulate them through a series of mechanisms,
including premarket approval and the development of
performance standards.

FDA has not compieted many of the tasks required in the
law. For example, it has not completed the process of
classifying devices, begun a review of preenactment de-
vices, or promulgated performance standards. FDA also
has not developed a comprehensive system to collect and
analyze data concerning medical devices. In the absence of
such a system, GAOQ interviewed 68 experts to obtain their
views on medical device regulation.

Many of the experts questioned the usefulness of having
FDA develop performance standards for a large number of
devices, and some questioned the usefulness of having
FDA review all preenactment devices. Their views on these
and other matters suggest that the Congress may wish to
consider modifying several provisions of the act.

aRee

GAO/HRD-83-53
SEPTEMBER 30, 1983



COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON'D.C. 20548
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To the President of the Senate and the
Speaker of the House of Representatives

This report discusses the Food and Drug Administration's
(FDA's) efforts to regulate the medical device industry under
the 1976 Medical Device Amendments to the Federal Food, Drug,
and Cosmetic Act. The amendments require FDA to (1) protect the
public against unsafe or ineffective new devices gaining entry
to the market, (2) review devices on the market before passage
of the amendments, and (3) classify all devices according to
risk and regulate them through a series of mechanisms, including
premarket approval and the development of performance standards.
To obtain some indication of the nature and extent of medical
device problems and the manner in which devices were being regu-
lated, we interviewed 68 persons in positions to have consider-
able knowledge about devices.

The report, which is based to a considerable extent on com-
ments by these experts, describes FDA's implementation of cer-
tain provisions of the 1976 Medical Device Amendments, identi-
fies actions FDA needs to take to strengthen its administration
of the law, and presents several matters for consideration by
the Congress involving possible legislative changes. Our review
was made because a comprehensive survey of medical device regu-
lation identified problems with FDA's implementation of the
underlying legislation.

We are sending copies of this report to the Director,
Office of Management and Budget, and the Secretary of Health and

Human Services.
A

Comptroller General
of the United States







COMPTROLLER GENERAL'S FEDERAL REGULATION OF MEDICAL
REPORT TO THE CONGRESS DEVICES--PROBLEMS STILL
TO BE OVERCOME

The 1976 Medical Device Amendments to the Fed-
eral Food, Drug, and Cosmetic Act require the
Food and Drug Administration (FDA) to regqulate
medical devices during all phases of develop-
ment, testing, production, and use. Medical de-
vices range from simple instruments, such as
tongue depressors and thermometers, to complex
ones, such as kidney dialysis machines and ar-
tificial organs. The amendments were enacted on
the premise that devices presented major risks
to patients and that such risks would increase
without regulation.

The amendments require FDA to (1) classify de-
vices according to degrees of risk, (2) review
all devices on the market before passage of the
amendments (preenactment devices), (3) determine
as a condition for market entry whether new
devices are substantially equivalent to pre-
enactment devices, (4) review the safety and ef-
fectiveness of certain new devices before mar-
keting, (5) develop performance standards for
some devices, and (6) require manufacturers to
develop and adhere to good manufacturing prac-
tices.

GAO's objective was to review the focus and
extent of Federal regulation of medical
devices. During the survey phase of its work,
GAO found that FDA did not have a comprehensive
system to collect and analyze data on medical
device problems and their causes and severity.
To obtain an indication of the nature and extent
of medical device problems and the manner in
which devices were being regulated, GAO con-
ducted interviews with 68 persons in positions
to have considerable knowledge about devices.

These experts included hospital-based physi-
cians, biomedical engineers and researchers,
consumer and trade group representatives, manu-
facturers, attorneys specializing in device law,
and former Department of Health and Human Serv-
ices officials. (See pp. 5 to 7.)
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Many of the experts interviewed believed the
Congress should reconsider some of the amend-
ments' provisions. They expressed the opinion
that full implementation of the amendments was
not necessary, would require significant agency
resources, and would take years to complete.

GAO could not independently corroborate the ex-
perts' views. But the fact that a broad cross-
section of experts, representing the medical
community as well as consumers, expressed con-
cerns about the 1976 amendments leads GAO to
conclude that the appropriate congressional com-
mittees should explore with the experts, FDA,
and other interested parties the need for modi-
fying several provisions of the law.

FDA NEEDS COMPREHENSIVE
MEDICAL DEVICE INFORMATION SYSTEM

The effectiveness of FDA's regulation of medical
devices depends largely on the quality of its
information. The current FDA system has major
deficiencies that hinder the development of a
useful medical device data base. For example,
the system focuses on problems with individual
devices and has rarely been used to analy:ze
trends with particular groups of devices. In
addition, device manufacturers and distributors
are not required to notify FDA when they become
aware of a death, injury, or hazard caused by a
medical device.

GAO is recommending that FDA improve its data
collection and analysis efforts by

--developing and promulgating a mandatory ex-
perience reporting requirement for manufac-
turers and

--developing the capability to provide informa-
tion on trends and generic problems. (See
p. 18.)

FDA could also use its improved information sys-

tem to give the private sector better informa-
tion on user and maintenance problems.
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DEVELOPMENT OF PERFORMANCE STANDARDS
FOR OVER 1,000 DEVICES WILL BE
TIME CONSUMING AND EXPENSIVE

The Medical Device Amendments of 1976 require
FDA to classify and regulate devices according
to degrees of risk. The amendments create a
three-tiered classification system. Class I
devices, involving minimum risk, are to be regu-
lated under general controls, such as good manu-
facturing practices. Those placed in Class II,
which involve a greater risk and for which gen-
eral controls are not sufficient to ensure
safety and effectiveness, require performance
standards. Those placed in Class III are sub-
ject to the most stringent level of control and
require premarket approval by FDA before
marketing.

While ._A has nou yet compieted the final clas-
sification process, panels convened to work on
this matter have recommended that more than
1,000 devices be placed in Class II, thereby re-
quiring the development of performance stand-
ards. Many device experts interviewed by GAO
questioned the feasibility and utility of devel-
oping standards for so many devices and told GAO
that

--standards do not assure safe and effective
devices and

--standards may be obsolete by the time they are
developed.

Because of these concerns and the fact that FDA
has not yet developed any performance standards,
GAO believes that, while standards may be needed
for some devices, there is a sufficient basis
for the Congress to review the existing statu-
tory requirement that standards be developed for
all Class II devices. If the Congress shares
these concerns, it could revise the law and give
FDA the flexibility to determine on a case-by-
case basis when standards are needed. (See

p. 50.)
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REVIEW OF CLDER DOVI

WILL TAKE YEARS

labnlal
Ll

The amendments require that all Class III de-
vices on the market before 1976 (preenactment
devices) be reviewed for safety and effective-
ness. FDA may not be able to implement this
provision for many years since (1) it has not
yet reviewed any preenactment devices; (2) a
large number of devices, about 1,000, probably
will be involved; and (3) FDA's experience in
conducting similar reviews of "old" drugs in-
dicates the process 1is time consuming. The
views of the experts GAO interviewed were mixed
on the issue of whether this effort would be
worth the time and money required.

Should the Congress decide that a review of all
Class III preenactment devices is not feasible
or necessary, it could consider giving FDA the
flexibility to decide which ones need to be
reviewed. (See p. 62.)

PROOF OF SAFETY AND EFFECTIVENESS
SHOULD BE REQUIRED FOR
ALL NEW RISKY DEVICES

The 1976 amendments permit FDA to approve new
devices for marketing if they are substantially
equivalent to preenactment devices. FDA's re-
view of risky new devices on the basis that they
are substantially equivalent to preenactment de-
vices is not effective because FDA has not re-
viewed preenactment devices for safety and ef-
fectiveness as required by the amendments.
Moreover, FDA does not require safety and effec-
tiveness data for devices found to be substan-
tially equivalent to preenactment devices.

A recent device approved through the substantial
equivalence process, for example, was so seri-
ously flawed that it was later determined to be
a health hazard. Some experts told GAO that the
substantial equivalence process is being used as
a means to avoid the requirement for a more
lengthy premarket approval.

Because of Class III devices' inherent potential
for harm, GAO is suggesting that the Congress
consider eliminating the provision of the act
that permits FDA to approve new Class III
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devices on the basis of substantial equivalence
and revise the law to require that all new Class
III devices be subject to premarket approval.

In addition, GAO is recommending that FDA's pro-
cess for determining the substantial equivalency
of certain risky Class II devices include con-
sideration of safety and effectiveness data.
(See p. 54.)

AGENCY COMMENTS
AND GAO EVALUATION

The Department of Health and Human Services
stated that the report correctly focuses atten-
tion on pressing issues in the regulation of
medical devices, such as the need for a more
useful medical device information system and
whether the agency should be required to develop
performance standards for all Class II devices.
The Department agreed with recommendations to
improve FDA's medical device information system
and disseminate information on medical device
problems to the private sector.

The Department stated that GAO's recommendations
merit consideration and that FDA is undertaking
or considering a number of initiatives that are
in concert with them. These include:

--Reviewing its information system to determine
(1) what aspects of the system need to be
modified and what, if any, additional compon-
ents need to be added and (2) what is the fea-
sibility of increasing the system's capability
to do trend analyses.

--Considering a legislative proposal that would
grant FDA the discretionary authority to de-
termine which Class II devices require perfor-
mance standards.

--Studying whether the current requirement that
FDA perform a safety and effectiveness review
of all preenactment devices is necessary.

The Department offered no comment on GAO's pro-
posal that all new Class III devices go through
premarket approval rather than receive approval
on the basis that the device is substantially
equivalent to a preenactment device. The De-
partment disagreed with GAO's recommendation to



identify risky new Class II devices and develop
guidelines for documenting their safety and
effectiveness. Present practices do not require
that safety and effectiveness data be considered
on substantial equivalence determinations.

According to the Department, instituting GAO's
proposal would significantly alter the classifi-
cation and marketing procedures for Class II
devices. GAO believes that there may be some
Class 1II devices that pose significant health
risks and whose safety and effectiveness should
be reviewed by FDA.

GAO's rationale for recommending safety and ef-
fectiveness documentation for certain Class II
devices is similar to the reasons why safety and
effectiveness reviews are necessary for Class
IIT devices. In neither case has FDA determined
the safety and effectiveness of the preenactment
device for which the new device is considered
substantially equivalent. For Class III de-
vices, FDA is required to make a safety and ef-
fectiveness determination for the preenactment
device, but has not done so. For new Class II
devices, FDA must determine whether they are
substantially equivalent to a preenactment de-
vice, but is not required to establish whether
the preenactment device is safe and effective.
Consequently, a safety and effectiveness review
is not conducted for either the substantially
equivalent or preenactment device. Implementa-
tion of GAO's recommendation would provide as-
surances that risky new Class II devices are
safe and effective.
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CHAPTER 1

INTRODUCTION

Each year millions of Americans use, wear, or otherwise
come in contact with medical devices. Such devices run the
gamut from the very simple to the very complex--from tongue
depressors and thermometers to kidney dialysis machines and
artificial limbs. Special devices--such as heart valves and
artificial hips--become part of the body, making normal life
possible, while appendage devices--such as dentures and hearing
aids-—-improve everyday functioning. In addition to these
direct-use devices, other devices, such as respirators and X-ray
and electrocardiograph machines, are used to treat patients and
diagnose diseases in doctors' offices, hospitals, and other
health care facilities.

In the past two decades, the use of medical devices to
diagnose, monitor, and treat disease and illnesses has in-
creased. The medical device industry is diverse; more than
8,500 foreign and domestic establishments have registered with
the Food and Drug Administration (FDA). Industry sales are
estimated between $12 billion and $14 billion annually, and 95
percent of registered establishments have fewer than 500 em-
ployees.

Although diagnostic medical devices facilitate more accur-
ate diagnosis and often contribute to life-saving treatment of
diseases, device failure or misuse can provide inaccurate diag-
nostic information, cause patient injury, or contribute to pa-
tient death. To protect the public from unsafe or ineffective
medical devices and the potential harm that could result, the
Medical Device Amendments of 1976 (Pub. L. No. 94-295) were
added to make certain revisions to the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 301 et seg.).

Before the 1976 amendments, FDA's authority relating to
medical devices was contained in the 1938 Federal Food, Drug,
and Cosmetic Act. The act provided for regulation of "adulter-
ated" or "misbranded” medical devices that were entered into in-
terstate commerce. The 1938 act, however, did not require, as
it did for drugs, any form of premarket approval for devices
entered into interstate commerce.

After World War II, medical technology improved and devices
became more complicated and more critical to patient care.
Technological advances in electronics, plastics, metallurgy,
ceramics, and engineering design affected all aspects of medi-
cine.



By the early 1960s, 1t became clear that the 1938 act was
not sufficient to regulate the new and more complex medical de-
vices. For instance, because of the lack of regulation, anyone
with an understanding of electronics and the concepts involved
in the design of a cardiac pacemaker could produce that item and
market it without any standardized testing.

In 1969, the Cooper Committee was formed to examine the
problems associated with devices and to develop concepts for new
legislation. The group was headed by Dr. Theodore Cooper, then
the Director of the Heart and Lung Institute at the National In-
stitutes of Health. During the year after its founding, the
Committee met with representatives from the medical profession,
industry, consumers, and government agencies to develop strate-
gies that would later serve as a basis for medical device legis-
lation.

The Cooper Committee completed 1its work and published its
final report in September 1970.1 In 1973, congressional hear-
ings showed that such life-saving and support devices as pace-
makers, incubators, and defibrillators caused serious injury and
pointed out the need for an increase in FDA's authority to
regulate the medical device industry. On May 28, 1976, the Med-
ical Device Amendments of 1976 became law.

PROVISIONS OF THE MEDICAL
DEVICE AMENDMENTS OF 1976

The Medical Device Amendments of 1976 authorized FDA to
regulate devices during all phases of their development, test-
ing, production, distribution, and use. Devices were to be
classified and regulated according to degrees of risks, thereby
providing a means for dealing with the diversity of medical de-
vice products. Section 513 of the Federal Food, Drug, and
Cosmetic Act, as amended by section 2 of the 1976 amendments,
created the following three-tiered classification system:

Class I - General Controls--This class applies to devices
requiring minimum regulation--devices such as adhesive tapes and
bandages, surgical aprons, hydraulic beds, bedpans, specimen
collectors, canes, tongue depressors, and mechanical wheel-
chairs. Devices grouped into Class I must meet only those re-
gquirements associated with "general controls," which include

--prohibitions against adulterated or misbranded devices
(secs. 501 and 502);

lTheodore Cooper, M.D., Medical Devices: A Legislative Flan,
U.S. Department of Health, Education, and Welfare, September
1970.




--requilrements that manufacturers register their establish-
ments and list products manufactured with FDA, and notify
FDA 90 days before a product is entered into interstate
commerce (sec. 510(k));

--requirements that good manufacturing practices? be used
in the manufacture, packing, storage, and installation of
a device (sec. 520(f)); and

--authorities to restrict the sale or use of a medical
device (sec. 520(e)), to ban devices that are hazardous
(sec. 516), to require the repair, replacement, or refund
of hazardous devices (sec. 518), and to require manufac-
turers to maintain certain records and reports (sec.
519).

Class I1 - Performance Standards--This grouping applies to
devices for which general controls are not enough to ensure the
devices' safety and effectiveness and for which enough informa-
tion exists to develop a performance standard. Performance
standards can specify materials, construction, components,
ingredients, labeling, and other properties of a device. Some
of the devices that fall into this category are gas analysers,
blood pumps, bone plates, catheters, plastic dentures, electro-
cardiograph electrodes, hard contact lenses, hearing aids, and
electrical heating pads. A Class II device may be life-
supporting or life-sustaining; however, a device is placed in
Class II if it can be regulated by a performance standard.

Class III - Premarket Approval--The final, most stringent
level of control, premarket approval, is for very critical
devices; that is, devices that could cause catastrophic results
if they came to the marketplace poorly manufactured, poorly de-
signed, or defective., Some of the devices that fall into this
group are cardiac pacemakers, mechanical cardiac resuscitators,
and heart valve replacements. All of the devices in this class
must obtain premarket approval from FDA before they can be
introduced into interstate commerce.

Manufacturers of Class II and III devices are also subject
to Class I "general controls" and biennial FDA inspections au-
thorized under section 510(h). Newly marketed products, not
found to be substantially equivalent to an already marketed
product, are assigned to Class III. Once a device has been

2Good manufacturing practices serve as a framework for the
development of individualized quality assurance programs. Such
practices include controls over manufacturing specifications
and processing procedures, device components, packaging and
labeling, and manufacturing equipment and records.



assigned to a class, any interested person can petition FDA to
have that device reclassified, either to a less stringent or, in
some cases, a more stringent class. FDA may also reclassify a
device on its own initiative.

In addition, section 515(b)(l) of the Federal Food, Drug,
and Cosmetic Act requires that after devices have been clas-
sified and regulations issued, all devices placed in Class III
that were marketed before the passage of the law (preenactment
devices) must undergo premarket approval to determine their
safety and effectiveness or be reclassified.

The amendments, under section 520(g)(l), also provide for
investigational device exemptions (IDEs) for devices that are in
the discovery and development phases. Manufacturers wishing to
test their products on human subjects must apply for an IDE be-
fore doing so. In making such an application, the manufacturer
must demonstrate that

o testing will be supervised by an institutional review
board (see p. 59),

o0 appropriate patient consent will be obtained, and
o0 records and reports will be maintained.

IDEs are intended only for investigational studies that are
undertaken to develop safety and effectiveness data for a
particular device and that involve the use of a human subject.

To carry out its mandate under the amendments, FDA in May
1977 established the Bureau of Medical Devices (BMD).3 The ap-
proved headquarters and field staffing levels and appropriations
for FDA's medical device program for fiscal years 1981-83 were
as follows.

Full-time equivalent Appropriations
Fiscal year staff years (millions)
1981 836 $32.2
1982 786 31.6
1983 779 32.6

30n October 8, 1982, the Bureaus of Medical Devices and
Radiological Health were merged to form the National Center for
Devices and Radiological Health.



OBJECTIVES, SCOPE, AND METHODOLOGY

Since 1976, many questions have been raised about the na-
ture and extent of medical device problems and the appropriate-
ness of FDA regulations. Our principal objective was to
determine the nature and extent of the problems associated with
medical devices and whether the Medical Device Amendments of
1976 were effectively addressing the problems. 1In this regard
we reviewed legislation, legislative histories, and articles and
studies on medical device problems and methods of regulation.

Testimony presented by the Assistant Secretary for Health,
Education, and Welfare at the 1973 medical device hearings
pointed out that precise data on the nature and extent of med-
ical device problems were not available. This is partly because
devices are commonly used in critical situations in which a
cause-and-effect relationship between the device and the pa-
tient's condition cannot be definitively determined. A more im-
portant reason for the lack of definitive data, however, is that
adverse reaction experience with medical devices is not ordinar-
ily brought to FDA's attention because, for most devices, there
is no legal requirement that this be done. Only sponsors with
approved IDEs and manufacturers of devices approved through the
premarket approval process are required to report.

Since these conditions have not substantially changed since
1973, the best available information on the nature and extent of
medical device problems is anecdotal. For this reason, we
solicited the opinions and perceptions of a number of medical
device experts. 1In addition, we reviewed the data that were
available in various medical device reporting systems and ob-
tained information on the amendments' implementation from FDA
officials.

Our review was performed in accordance with generally
accepted government auditing standards.

Experts interviewed

The 1976 amendments affect, either directly or indirectly,
everyone involved in the design, manufacture, and use of medical
devices. We conducted 55 interviews with 68 private sector de-
vice experts representing the various affected parties to obtain
their perceptions on the nature of the medical device problems
and their views on medical device regulation. Persons inter-
viewed were selected from the following groups.

--Hospitals selected by our medical consultant on the basis
of size and location. Included were large teaching hos-
pitals in the eastern, mid-western, and western parts of



“““““ first comprehensive mea: (2) a

(HHS') first comprehensive medlcal dev1ce study,
former director of BMD, (3) a former BMD head of compli-

ance, and (4) a former member of FDA's office of general
counsel.

~-Biomedical consultants selected on the basis of other
respondents' recommendations.

Respondents were chosen not only for their affiliation with
a group affected by device regulation, but also for their spe-
cific expertise with various device products. Areas of respond-

ent expertise included

--life-sustaining and/or implantable devices,






























































































































































































































